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b = 7.1294 (3) A 
c = 19.9180 (9) A 
P = 118.4170 (2)° 
V = 4230.6 (3) A 3 
Z = 8 



Mo Ka radiation 
IX = 0.18 mrrT 1 
T = 298 K 

0.21 x 0.19 x 0.15 mm 



(£)-3-Phenyl-2-(1 -tosyl-1 H-indol-3-yl- 
carbonyl)acrylonitrile 



Data collection 

Bruker SMART APEXII area- 
detector diffractometer 
19948 measured reflections 



5285 independent reflections 
2177 reflections with I > 2a(I) 
R in . = 0.066 
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In the title compound, C 2 5H lg N 2 03S, the indole moiety is 
planar and makes a dihedral angle of 89.95 (09)° with the 
phenyl ring of the sulfonyl substituent. The molecular 
conformation features a weak C— H- • -N short contact and 
the crystal packing reveals a weak C— H- ■ O hydrogen bond. 

Related literature 

For the biological activity of indole derivatives, see: Andreani 
et al. (2001); Chai et al. (2006); Kolocouris et al. (1994); Ma et 
al, (2001); Nieto et al. (2005); Singh et al. (2000). For the bond- 
length difference, see: Allen (1981); Govindasamy et al. 
(1998); Sankaranarayanan et al. (2000). For the N atom- 
hybridization, see: Beddoes et al. (1986). For related struc- 
tures, see: Seshadri et al. (2002). 




Experimental 

Crystal data 
M. = 426.47 



Refinement 

R[F 2 > 2a(F 2 )} = 0.051 

W R(F 2 ) = 0.176 

5 = 0.95 

5285 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



281 parameters 

H-atom parameters constrained 
Ap»ax = 0.25 e A~ 3 
Ap__ = -0.25 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


C18-H18---N2 


0.93 


2.73 


3.433 (4) 


133 


C5-H5-03 1 


0.93 


2.86 


3.551 (4) 


132 


Symmetry code: (i) — 


x + 1, -y + 1, - 


-z. 







Monoclinic, C2/c 
a = 33.8741 (13) A 



Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997) and PLATON (Spek, 2009); software 
used to prepare material for publication: SHELXL97, PLATON and 
publCIF (Westrip, 2010). 

The authors acknowledge the Technology Business Incu- 
bator (TBI), CAS in Crystallography, University of Madras, 
Chennai, India, for the data collection. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: KP2387). 
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(f)-3-Phenyl-2-(1 -tosyl-1 H-indol-3-ylcarbonyl)acrylonitrile 

S. Paramasivam, G. Bhaskar, P. R. Seshadri and P. T. Perumal 

Comment 

Indole derivatives exhibit anti-bacterial (Nieto et ah, 2005), anti-cancer, anti-malarial and anti-hypertensive (Ma et ah, 
2001) activities. In addition, indole derivatives are known to exhibit anti-fungal (Singh et ah, 2000), anti-tumour 
(Andreani et ah, 2001), anti-viral (Kolocouris et ah, 1994) and anti-hepatitis B virus (Chai et ah, 2006) activities. Against 
this background, the title compound was chosen for X-ray structure analysis (Fig.l). 

The indole ring is planar and the sulfonyl bound phenyl ring is perpendicular to the nine membered indole moiety with a 
dihedral angle of 89.95 (09)°. 

The torsion angles 01— SI— Nl— CI and 02— SI— Nl— C7 [45.9 (3)° and -23.3 (3)°, respectively] indicates the syn 
conformation of the sulfonyl moiety. The sum of the bond angles around Nl [357.95 (23)°] indicates sp 2 hybridization 
(Beddoes et ah, 1986). 

Adistorted tetrahedral geometry [01— SI— 02 = 120.75 (13)° and 01— SI— Nl = 104.53 (12)°] around SI is 
observed. The widening of the angles may be due to repulsive interactions between the two short S=0 bonds. 

In the benzene ring of the indole system, the endo-cydic angles at C2, C5 and C6 are contracted to 116.9 (3)°, 
118.6 (3)° and 118.5 (3)° respectively, while those at CI, C3 and C4 expanded to 123.3 (3)°, 121.5 (3)° and 121.2 (3)° 
respectively. This may be due to a real effect caused by the fusion of the smaller pyrrole ring to the six membered 
benzene ring, and the strain is taken up by angular distortion rather than by bond length distortions (Allen, 1981). A 
similar effect has also been observed by Sankaranarayanan et ah (2000) and Seshadri et ah (2002). 

The difference in C — N bond lengths may be due to the electron- withdrawing character of the phenyl sulfonyl group 
(Govindasamy et ah, 1998; Seshadri et ah, 2002). The molecular structure is stabilised by a weak C — H— N 
intramolecular interactions and the crystal packing reveals a weak C — H— O hydrogen bond. 

Experimental 

To the mixture of cyanoacetylindole(2 mmol) and benzaldehyde (2.1 mmol) sodium methoxide (10 mol %) was added in 
methanol. The mixture was allowed to reflux for 2 h. After completion of the reaction, which was washed with water and 
extracted with ethylacetate (10 x 2 = 20 ml), the filtrate was dried with sodium sulfate and concentrated. The crude was 
subjected to column chromatography to obtain pure condensed chalcone product. To the chalcone (1 mmol) which was 
suspended in 10 ml benzene add aqueous 30% NaOH (10 ml), containing tosyl chloride (1.1 mmol) and tetrabutyl- 
ammonium bromide (0.10 mmol). After stirring vigorously for 30 min, the layers were separated and the water layer was 
extracted with benzene (10 ml). The combined organic layers were dried over Na 2 S0 4 and the solvent was removed under 
reduced pressure. The crude product was purified by recrystallisation from CH 2 Cl2/hexane to afford (£)-3-phenyl-2-(l- 
tosyl-l//-indole-3-carbonyl)acrylonitrile. 
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Refinement 



H atoms were positioned geometrically and allowed to ride on their parent atoms, with C — H = 0.93-0.97 A and t/i S0 (H) 
= \ .5U eq (C) for methyl H atoms and 1.2 £/ eq (C) for other H atoms. 

Computing details 

Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT (Bruker, 2008); data reduction: SAINT (Bruker, 2008); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHEIXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997) and PLATON (Spek, 2009); software used to prepare 
material for publication: SHEIXL97 (Sheldrick, 2008), PLATON (Spek, 2009) and publCIF (Westrip, 2010). 



Figure 1 

The molecular structure of the title compound, showing the atom-numbering scheme and displacement ellipsoids drawn 
at the 30% probability level. 

(f)-3-Phenyl-2-(1 -tosyl-1 H-indol-3-ylcarbonyl)acrylonitrile 

Crystal data 




a = 33.8741 (13) A 
b = 7.1294 (3) A 
c= 19.9180 (9) A 
^ = 118.4170 (2)° 
V= 4230.6 (3) A 3 
Z=8 



C 25 H 18 N 2 0 3 S 
M r = 426.47 
Monoclinic, C2/c 
Hall symbol: -C 2yc 



F(000) = 1776 

D x = 1.339 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 5285 reflections 

6= 1.4-28.4° 

fi = 0.18 mm- 1 

T=298K 

Block, colourless 

0.21 x 0.19 x 0.15 mm 
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Data collection 

Broker SMART APEXII area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
co and <p scans 
19948 measured reflections 
5285 independent reflections 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F 2 >2a(F 2 )] = 0.051 

wR(F 2 ) = 0.176 

5=0.95 

5285 reflections 

281 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



2177 reflections with/> 2a(I) 
R mt = 0.066 

#max = 28.4°, 9 min = 1.4° 

h = -44->45 
k = -9— >9 
/ = -26-»21 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = ll[o\F 2 ) + (0.0805P) 2 ] 

where P = (F 2 + 2F 2 )/3 
(A/ C 7) max < 0.001 
A/w = 0.25 e A" 3 
Apmm = "0.25 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 1 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and 7?-factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


IT- *IJJ 


CI 


0.31518 (8) 


0.3247 (4) 


0.26078 (18) 


0.0600 (7) 


C2 


0.30356 (10) 


0.4960 (4) 


0.2794 (2) 


0.0746 (9) 


H2 


0.3167 


0.5385 


0.3296 


0.090* 


C3 


0.27188 (11) 


0.5994 (4) 


0.2206 (3) 


0.0848 (10) 


H3 


0.2632 


0.7148 


0.2310 


0.102* 


C4 


0.25246 (10) 


0.5359 (4) 


0.1457 (2) 


0.0800 (9) 


H4 


0.2306 


0.6085 


0.1071 


0.096* 


C5 


0.26497 (9) 


0.3665 (4) 


0.12750(19) 


0.0699 (8) 


H5 


0.2521 


0.3259 


0.0771 


0.084* 


C6 


0.29717 (8) 


0.2582 (4) 


0.18621 (17) 


0.0564 (7) 


C7 


0.31823 (8) 


0.0804 (4) 


0.18886 (16) 


0.0555 (7) 


C8 


0.34654 (9) 


0.0440 (4) 


0.26354 (16) 


0.0592 (7) 


H8 


0.3643 


-0.0626 


0.2817 


0.071* 


C9 


0.30954 (9) 


-0.0416 (4) 


0.12459(16) 


0.0591 (7) 


C10 


0.34231 (8) 


-0.1964(4) 


0.13431 (14) 


0.0536 (7) 


Cll 


0.38775 (10) 


-0.1755 (4) 


0.19112(16) 


0.0576 (7) 


C12 


0.32800 (9) 


-0.3435 (4) 


0.08643 (15) 


0.0578 (7) 


H12 


0.2983 


-0.3363 


0.0482 


0.069* 
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Atomic displacement parameters (A 2 ) 
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o.ozyo (14) 


A AAT2 /1 /I A 

—0.0033 (14) 


CzO 


A A'70 /'OA 

o.o /y (z) 


A AOO /OA 

0.05Z (z) 


A ACO /OA 

O.Oo / (Z) 


A AAA-} /I OA 

— 0.0003 (lo) 


A A/1 HQ /1 OA 

0.04 /o (iy) 


AAIOO/IOA 

— 0.013o (lo) 


/^o 1 
Czl 


a ao^ /"oa 

0.0 ID (Z) 


A 1 1 A /-I A 
(J. 1 10 (3) 


A AOI /OA 

O.Oyj (z) 


A AAO /OA 

—O.OOz (z) 


A A^ A /OA 

O.OjO (z) 


A AAO" /OA 

—0.00/ (z) 


Czz 


A /I OA 
O.VJ /o (IS) 


A AOC /1\ 

o.oy:> (3) 


A A7A /OA 
0.0 10 (Z) 


A AAO£ /1 OA 

— O.OOzo (lo) 


A A 1 Oil /1 £A 

0.01V3 (16) 


A A 1 OO /1 AA 
0.01 /» (1^) 


Cz3 


a (\T} /OA 

0.0 /z (z) 


A a/:c /OA 
0.0cD (z) 


A AOO /OA 

o.Ooy (z) 


A AAO 1 /1 OA 

— O.OOz 1 (1 /) 


A AO/^O /1 QA 

o.ozoy (io) 


A AA/1 O / 1 OA 

o.oo4y (i /) 


Cz4 


o.o/zi (iy) 


A A/CO" /OA 

0.00 / (Z) 


A AO A /OA 

O.OoO (Z ) 


A A A 1 O /I /T\ 

0.0013 (lO) 


A A/1 A£ /1 0"A 

0.0400 (1 /) 


A AAO A /1 1\ 

O.OOZO (1 /) 


for 


A ATI /OA 

0.0/3 (z) 


A 1/11 //I A 

0.143 (4) 


A 1 1 1 /OA 

0.111 (3) 


A AOA /OA 

— O.OzO (z) 


A m /I /OA 

0.034 (z) 


A AOA /OA 

o.ozy (3) 


IN 1 


n. n^sQ n 

w.wooy V ^ v 


U.UJOj v 


w.woyy ^ i oj 


—0 nrnn n ?^ 

U.UUjU 




U.U 1 WO ^ 1 3 ) 


N2 


0.0704(17) 


0.0706 (17) 


0.0851 (18) 


0.0043 (14) 


0.0276(15) 


0.0005 (14) 


01 


0.1087 (16) 


0.0969(17) 


0.0961 (16) 


-0.0169(13) 


0.0755 (14) 


-0.0299 (13) 


02 


0.1187(17) 


0.0612(13) 


0.0717(13) 


-0.0003 (12) 


0.0473 (12) 


0.0074(10) 


03 


0.0740(13) 


0.0767 (14) 


0.0737 (13) 


0.0158(11) 


0.0147(12) 


-0.0106(11) 


SI 


0.0880 (6) 


0.0691 (6) 


0.0650 (5) 


-0.0087 (4) 


0.0467 (4) 


-0.0094 (4) 


Geometric parameters (A, °) 


Cl- 


-C2 


1.386(4) 




C14— H14 




0.9300 


Cl- 


-C6 


1.393 (4) 




C15— C16 




1.366 (4) 


Cl— 


-Nl 


1.404 (3) 




C15 — H15 




0.9300 


C2- 


-C3 


1.368 (5) 




C16— C17 




1.378 (5) 


C2- 


-H2 


0.9300 




C16— H16 




0.9300 


C3- 


-C4 


1.389 (5) 




C17— C18 




1.380 (4) 


C3- 


-H3 


0.9300 




C17— H17 




0.9300 


C4- 


-C5 


1.384 (4) 




C18— H18 




0.9300 


C4- 


-H4 


0.9300 




CI 9— C24 




1.375 (4) 


C5- 


-C6 


1.393 (4) 




CI 9— C20 




1.381 (4) 


C5- 


-H5 


0.9300 




C19— SI 




1.738 (3) 


C6- 


-C7 


1.443 (3) 




C20— C21 




1.362 (4) 


C7- 


-C8 


1.357 (4) 




C20— H20 




0.9300 


C7- 


-C9 


1.457(4) 




C21— C22 




1.373 (5) 


C8- 


-Nl 


1.381 (3) 




C21— H21 




0.9300 


C8- 


-H8 


0.9300 




C22— C23 




1.379 (4) 


C9- 


-03 


1.223 (3) 




C22— C25 




1.513 (4) 


C9- 


-CIO 


1.511 (3) 




C23— C24 




1.375 (4) 


C10- 


-C12 


1.343 (3) 




C23— H23 




0.9300 


Cll- 


-N2 


1.144 (3) 




C24— H24 




0.9300 


Cll- 


-N2 


1.144 (3) 




C25— H25A 




0.9600 


C12- 


-C13 


1.447 (4) 




C25— H25B 




0.9600 


C12- 


-H12 


0.9300 




C25— H25C 




0.9600 


C13- 


-C14 


1.383 (4) 




Nl— SI 




1.676 (2) 


C13- 


-C18 


1.390(4) 




01— SI 




1.418 (2) 


C14- 


-C15 


1.383 (4) 




02— SI 




1.428 (2) 


C2- 


-CI— C6 


123.3 (3) 




C14— C15— H15 




120.0 


C2- 


-CI— Nl 


129.4 (3) 




C15— C16— C17 




120.1 (3) 


C6- 


-CI— Nl 


107.3 (2) 




C15— C16— H16 




120.0 


C3- 


-C2— CI 


116.9(3) 




C17— C16— H16 




120.0 
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p O p TTO 

C3 — C2 — Hz 


1 -> 1 
121. 6 


pi/" PIT p 1 O 

C 1 6 — C 1 7 — C 1 8 


120.1 (3) 


P 1 PI O T J1 

CI — C2 — H2 


121.6 


p i /- p -in T T 1 T 

Cl6 — Cl7 — H17 


120.0 


p p ~\ p /i 

C2 — C3 — C4 


1 O 1 C /O \ 

121. 5 (3) 


p | o PIT TT1T 

Cl8 — Cl7 — H17 


1 A 

120.0 


po pi tto 

C2 — C3 — H3 


119.3 


P i n P10 p i -) 

C17 — Clo — C13 


1 ^A C /"?\ 

120.5 (3) 


C • A PI TI-) 

C4 — C3 — Hi 


119.3 


p 1 n p 1 o TTIO 

C17 — C18 — H18 


1 1 A T 

119.7 


C5 — C4 — C3 


121.2 (3) 


p 1 o p to T T 1 O 

C13 — C18 — H18 


119.7 


/-if p a TT /I 

C5 — C4 — H4 


1 1 n ,4 

119.4 


f ' ^\ A P1A f ' ^\ l \ 

C24 — C 1 9 — C20 


120.0 (3) 


t~"~t A TT A 

C3 — C4 — H4 


1 1 A i| 

119.4 


p ^) /I P1A C1 

C24 — C 1 9 — S 1 


1 OA O 

120.5 (2) 


C • A PC /' 1 /_ 

C4 — C5 — Co 


1 1 o / /">\ 

118.6 (3) 


C20 — C19 — SI 


1 1 A O /1\ 

119.2 (2) 


C4 — C5 — H5 


120.7 


P <-i T P^ A /" ' 1 (\ 

C2 1 — C20 — C 1 9 


119.4 (3) 


P S PC TTf 

Co — C5 — H5 


1 OA T 

120.7 


PO t POA TT^A 

C21 — C20 — H20 


1 OA ■*? 

120.3 


p 1 p /_ rir 

CI — Co — C5 


1 1 O C /"> \ 

118.5 (3) 


pi A P1A TTTA 

C19 — C20 — H20 


1 OA "5 

120.3 


CI — Co — C / 


1 AT C ZO\ 

10/. o (2) 


pin p -> i p t~) 
C20 — C2 1 — C22 


122.0 (3) 


C5 — C6 — C7 


1 O O A /") \ 

133.9 (3) 


p^A /"> o 1 jyi 1 

C20 — C2 1 — H2 1 


1 1 A A 

119.0 


/'i o /-in P /" 

C8 — C7 — Co 


i a/ n /o \ 

106.7 (2) 


/" ^ ^> ^> pii 1 TT11 

C22 — C2 1 — H2 1 


119.0 


pi o inn pi pv 

C8 — C7 — C9 


1 O O ZO\ 

126.2 (2) 


P--NT PT^ P^O 

C21 — C22 — C23 


1 1 T A /O \ 

117.9 (3) 


Co — c / — C9 


1 ot 1 / 1\ 
12/. 1 (3) 


POI poo pof 

Cz 1 — C22 — C25 


121. 0 (3) 


/-in /—i o \T1 

C7 — C8 — N 1 


1 1 A O ZO\ 

110.3 (2) 


pn p -» -» P^C 

C23 — C22 — C25 


1 OA C / /I \ 

120.5 (4) 


/"in PO TTO 

C7 — C8 — H8 


124.9 


pi /i p/n pt^ 

C24 — C23 — C22 


121.4 (3) 


XT1 /~< O TTO 

N 1 — C8 — H8 


124.9 


p ^) /I p -> TTT) 

C24 — C23 — H23 


HA 1 

119.3 


03 — C9 — C7 


1 OA A ZO\ 

120.9 (2) 


S ~\~\ PT> TTT) 

C22 — C23 — H23 


1 in i 

119.3 


pi 1 /-ia ni n 

03 — C9 — CIO 


119.4 (2) 


/~1T> p i~\ A p 1 pi 

C23 — C24 — C19 


1 1 A A /I \ 

119.4 (3) 


pi n /— ip» pi a 

C7 — C9 — CIO 


119.6 (2) 


P ^> O P^l /I TTA i| 

C23 — C24 — H24 


120.3 


rii a PI i 

C12 — CIO — Cll 


122.4 (2) 


pi A p A TT^yl 

C 1 9 — C24 — H24 


1 OA O 

120.3 


p i i /"i i p\ /-in 

Clz — CIO — C9 


119.0 (2) 


S ~\~\ P^C TTOC A 

C22 — C25 — H25A 


1 An c 

109.5 


p 1 1 pi -i i-i t~ i f\ 
Cll — CIO — C9 


118.5 (2) 


p PI f" TT^ CTl 

C22 — C25 — H25B 


109.5 


\Ti p T T /—i 1 /"V 

N2 — Cll — CIO 


1 /I /O \ 

177.4 (3) 


TT^r * pif TT^CTl 

H25A — C25 — H25B 


109.5 


XT'*! /"• i 1 /—i 1 n 

N2 — Cll — CI (J 


1 A /O \ 

ill A (3) 


C22 — C25 — H25C 


1 AA C 

109.5 


CIO — Clz — C13 


130.1 (z) 


TTTC A PTf Tjocr 

H2 5 A — C2 5 — H2 5 C 


1 09. j 


f • -1 f\ p <~\ TT1 ^ 

CIO — C12 — H12 


115.0 


TT^f r> P^ C Trie p 

H25B — C25 — H25C 


109.5 


/—l T •-> /—I 1 r\ TT1 1 

C13 — C12 — H12 


115.0 


p o X T 1 /" ' 1 

C8 — Nl — CI 


1 AO 1 /O \ 

108.1 (2) 


C14 — C13 — C18 


118.4 (3) 


O XT 1 C 1 

C8 — Nl — M 


122.25 (19) 


C14 — C13 — Clz 


11-7 O 

11 /.9 (3) 


CI — JN 1 — M 


1 ->-7 £ 

12 /.6 (z) 


C18— C13— C12 


123.7 (3) 


01— SI— 02 


120.75 (13) 


C15— C14— C13 


120.9 (3) 


01— SI— Nl 


106.49 (12) 


pi f P 1 /I TT1 /I 

CI 5 — C14 — H14 


1 1 A C 

119.5 


PO o 1 M 1 

U2 — M — Nl 


1 A/I CO /1 0\ 

104.53 (12) 


p 1 P 1 /I T T 1 /I 

C13 — C14 — H14 


1 1 A C 

119.5 


/ "\ t ni pi A 

Ol — SI — C19 


1 1 A A A / 1 A ~\ 

110.00 (14) 


PI/" PIC P 1 /I 

Clo — C15 — C14 


1 O A A /O \ 

120.0 (3) 


p. -> o 1 p| A 

02 — SI — C19 


11A 1/1 /n\ 

110.14 (13) 


p 1 / PIC TT1C 

Clo — C15 — H15 


1 O A A 

120.0 


XT 1 C 1 PI A 

Nl — SI — C19 


1 AT O O / 1 0\ 

103.28 (12) 


p /■ pi po p "> 
Co — C 1 — C2 — C3 


1.7 (4) 


p 1 /] PIC p 1 /_ PIT 

C 1 4 — C 1 5 — C 1 6 — C 1 7 


1 o /c\ 

1.3 (5) 


XT1 Z' ' 1 P O PT 

N 1 — C 1 — C2 — C3 


1 TT O \ 

-177.8 (3) 


p i f p -I /- p i n p t o 

CI 5 — C16 — C17 — C18 


1 A /C\ 

-1.9 (5) 


p i p o PO p il 

CI — C2 — C3 — C4 


-0.3 (4) 


/-ii / P1T p | o PIO 

C16 — C17 — CI 8 — C13 


A O /C\ 

0.3 (5) 


C2 — C3 — C4 — CD 


1 1 /C\ 

-1.1 (5) 


/"M/l I" 1 1 "5 no l-i 1 -7 

C14 — C13 — C18 — CI / 


1 T i'/iA 

1.7 (4) 


C3— C4— C5— C6 


1.0 (4) 


C12— C13— C18— C17 


179.8 (2) 


C2— CI— C6— C5 


-1.8(4) 


SI— CI 9— C20— C21 


-179.6 (2) 


Nl— CI— C6— C5 


177.8 (2) 


C19— C20— C21— C22 


0.1 (5) 


C2— CI— C6— C7 


177.9 (2) 


C20— C21— C22— C23 


-0.1 (5) 


Nl— CI— C6— C7 


-2.5 (3) 


C20— C21— C22— C25 


-179.5 (3) 
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C4 — C5 — Co — CI 


A A { A \ 

0.4 (4) 




C25 — C22 — C23 — C24 


179.3 (3) 


C4 — C5 — Co — C7 


-179.3 (3) 




C22 — C23 — C24 — C 1 9 


A 1 /f\ 

0.1 (5) 


r*-\ r^i: t~*n r^o 

CI — Co — C7 — C8 


1.8 (3) 




C20 — C 1 9 — C24 — C23 


-0.1 (4) 


C5 — Co — C7 — C8 


1 TO C /T\ 

-178.5 (3) 




SI — C 1 9 — C24 — C23 


179.4 (2) 


C 1 — Co — C7 — C9 


179.2 (2) 




C7 — Co — N 1 — CI 


-1.1 (3) 


C5 — Co — C7 — C9 


-1.1 (5) 




f~*n r~*o "XTI C 1 

C7 — C 8 — N 1 — SI 


1 H £ 1 A / 1 A\ 

-166.10 (19) 


r^zi /~>o xt 1 

Co — C7 — C8 — JN 1 


-0.5 (3) 




C2 — C 1 — N 1 — C 8 


178.2 (3) 


C9 — C7 — C8 — N 1 


1 T7 a /i\ 

-177.9 (2) 




C ' / fii XT1 O 

C 6 — C 1 — N 1 — C 8 


2.2 (3) 


Co — C / — C9 — U3 


1 j9.9 (3) 




f "> /" 1 XT 1 C 1 

Cz — C 1 — JN 1 — S 1 


— 14. z (4) 


Co — C7 — C9 — 03 


-17.1 (4) 




C ' a XT 1 C 1 

C6 — CI — Nl — SI 


166.19 (18) 


Co — C7 — C9 — C 1 0 


1 O C / A\ 

-18.5 (4) 




/~> o xt 1 ci r\ 1 

C8 — N 1 — SI — Ol 


1 C"> ^ /^\ 

— 152.2 (2) 


Co — C7 — C9 — C 1 0 


164.5 (2) 




C ' i XT 1 C 1 t~\ 1 

CI — Nl — SI — Ol 


/I C A 

45.9 (2) 


03 — C9 — CIO — C12 


OA /T / -1 \ 

-20.6 (4) 




r~y r> XT1 C1 /"v n 

C8 — N 1 — S 1 — 02 


—23.3 (2) 


C7 — C9 — C 1 0 — C 1 2 


157.8 (2) 




1 XT 1 C 1 

CI — N 1 — SI — 02 


174.8 (2) 


03 — C9 — CIO — Cll 


155.9 (3) 




Z" 1 O X T 1 0 1 /" " 1 A 

C8 — Nl — SI — C19 


91.9 (2) 


C7 — C9 — C 1 0 — C 1 1 


-25.7 (3) 




C ' 1 XT1 C1 nn 

CI — N 1 — SI — C19 


HA A /1\ 

-70.0 (2) 


Cll — C 1 0 — C 1 2 — C 1 3 


6.3 (4) 




C24 — C 1 9 — S 1 — 0 1 


-6.2 (3) 


pq pi n pi ? pi ^ 


— 1 77 ^ 




bZU — i y o 1 \J 1 


1 7^ zi 


CIO— C12— C13— C14 


-159.8(3) 




C24— C19— SI— 02 


-141.6(2) 


CIO— C12— C13— C18 


22.1 (4) 




C20— C19— SI— 02 


37.9 (3) 


C18— C13— C14— C15 


-2.2 (4) 




C24— C19— SI— Nl 


107.2 (2) 


C12— C13— C14— C15 


179.6 (2) 




C20— C19— SI— Nl 


-73.3 (2) 


C13— C14— C15— C16 


0.7 (4) 








Hydrogen-bond geometry (A, °) 


D—R-A 




D — H 


R-A D-A 


D—R-A 


C18— H18-N2 




0.93 


2.73 3.433 (4) 


133 


C5— H5-03 i 




0.93 


2.86 3.551 (4) 


132 



Symmetry code: (i) -x+l/2, -y+l/2, -z. 
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